<£> 
CM 

o> 

CT> 



(19) 



J 



EuropSisch^^Bentamt 

European Patent Office 
Office europeen des brevets 




(11) 



EP 0 749 926 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

27.12.1996 Bulletin 1996/52 

(21) Application number: 95910738.4 

(22) Date of filing: 03.03.1 995 



(51) Int. CL 6 : B65H 29/70, B65H 9/00, 
B65H 31/26 

(86) International application numb©-: 
PCT/JP95/00346 

(87) International publication number: 

WO 95/23757 (08.09.1995 Gazette 1995/38) 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 03.03.1994 JP 33888/94 

(71) Applicants: 

• KABUSHIKJ KAISHA ACE DENKEN 
Taito-ku, Tokyo 110 ( JP) 

• KABUSHIKJ KAISHA SHINKO SEISAKUSHO 
Hanamaki-shi, Iwate-ken 025 (JP) 



(72) Inventors: 

• TAKEMOTO, Takatoshi, 
c/o ICK. Ace Denken 
Tokyo 110 (JP) 

• ITO, Yoshio, 

c/o K.K. Shinto Seisakusho 
Hanamaki-shi, Iwate-ken 025 (JP) 

• SUGAWARA, Motohiro, 

c/o K.K. Shinto Seisakusho 
Hanamaki-shi, Iwate-ken 025 (JP) 

(74) Representative: Bloch, Gerard 
2, square de r Avenue du Bols 
75116 Paris (FR) 



(54) PAPER SLIP STORAGE UNIT 

(57) A first shaft 21 and a second shaft 31 parallel 
with each other are provided near an inlet 14 of a bill 
storage chamber 10. Taking-in runners 20 are disposed 
on the first shaft 21 and taking-in rollers 30 are disposed 
on the second shaft 31. The taking-in runners 20 and 
the taking-in rollers 30 differ in position in a direction in 
which the shafts extend. Further, the sum of the radius 
of each taking-in runner 20 and that of each taking-in 
roller 30 is larger than the spacing between the first 
shaft 21 and the second shaft 31. Thus, H a plurality of 
overlapped bills are caught in the space between the 
taking-in runners 20 and the taking-in rollers 30, they 
are bent in a wavy form and the intimate contact force 
between the bill is lowered significantly, causing the bills 
to be easily aligned. 
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Description 
TECHNICAL FIELD 

This invention relates to a paper slip storage unit for s 
aligning and storing a plurality of transported bills. 

TECHNICAL BACKGROUND 

For example, a conventional paper slip storage unit io 
is described in Japanese Patent Laid-Open No. Sho 62- 
79143. This storage unit comprises a storage chamber 
for storing a plurality of bills in a state in which the bills 
are piled up in a vertical direction so that paper faces of 
the bills become horizontal, a feed roller and a separa- is 
tion roller which are placed facing each other, a plurality 
of conveyor belts and a plurality of transport rollers for 
feeding bills passing through between the rollers into 
the storage chamber, etc. The storage unit rotates only 
the feed roller so as to allow bills arriving upstream from so 
the feed and separation rollers to be fed downward and 
feeds downward only bills coming in contact with the 
feed roller even when a plurality of bills overlap each 
other, thereby separating the overlapped bills. It trans- 
ports the separated bills one by one to the storage 2S 
chamber on the conveyor belts, etc. 

However, after overlapped bills are separated by 
feed and separation rollers, such a storage unit requires 
conveyor belts, etc., for feeding the separated bills to the 
storage chamber; the structure is complicated, costs 30 
are increased, and the unit becomes large. 

The storage unit piles a plurality of bills in a vertical 
direction so that paper faces of the bills become hori- 
zontal. However, if the paper faces of bills are oriented 
in the vertical direction and an attempt is made to pile 35 
bills in a horizontal direction, gravity does not act in the 
bill piling direction, and thus the bills cannot be stored in 
a packed manner. 



DISCLOSURE OF INVENTION 
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It is therefore a first object of the invention to pro- 
vide a paper slip storage unit having a simple structure 
and capable of aligning and storing transported bills. 

It is a second object of the invention to provide a 45 
paper slip storage unit capable of densely storing bills 
regardless of the paper slip piling orientation. 

To accomplish the first object, there is provided a 
paper slip storage unit comprising: 

50 

a storage chamber having an inlet for taking in the 
paper slips and a stopper face vertical to a trans- 
port direction of the plurality of paper slips, sides of 
the paper slips taken in through the inlet coming in 
contact with the face: 55 
two shafts being parallel with each other and paral- 
lel with the stopper face near the inlet of the storage 
chamber; 

a plurality of first rotors being attached to one of the 



two shafts, which will be hereinafter referred to as 
the first shaft, and rotating together with the first 
shaft; 

second rotors being attached to the other of the two 
shafts, which will be hereinafter referred to as the 
. second shaft, and rotating together with the second 
shaft; and 

a taking-in drive mechanism for rotating the first 
and second shafts so that the paper slips caught in 
the space between the first and second rotors can 
be fed in a direction of the stopper face of the stor- 
age chamber, characterized in that 
the second rotors disposed on the second shaft dif- 
fer from the first rotors disposed on the first shaft in 
position in a direction in which the two shafts 
extend, and that 

the sum of the radius of the first rotor and that of the 
second rotor is larger than spacing between the first 
and second shafts. 

In such a paper slip storage unit, when a trans- 
ported paper slip is caught in the space between the 
first and second rotors, it is sent through the inlet to the 
storage chamber. At this time, since the first and second 
rotors differ in position in the shaft direction, the paper 
slip between the first and second rotors is bent in a 
wavy form. Thus, when a plurality of paper slips are 
transported while they overlap, the intimate contact 
force between the overlapped bills is lowered signifi- 
cantly and the bills easily slide with respect to each 
other. Resultantly, for example, if two bills are trans- 
ported in a slightly shifted relationship in the transport 
direction, when one of the bills first comes in contact 
with the stopper face of the storage chamber, the other 
bill slides in relation to the one bill until it comes in con- 
tact with the stopper face of the storage chamber, and 
the sliding of the other bill from the one bill in the trans- 
port direction disappears. Therefore, a plurality of paper 
slips can be neatly aligned and stored in a simple struc- 
ture. 

To accomplish the second object, there is provided 
a paper slip storage unit comprising: 

a storage chamber having an inlet for taking in the 
paper slips, a stopper face vertical to a transport 
direction of the plurality of paper slips, sides of the 
paper slips taken in through the inlet coming in con- 
tact with the face, and a paper slip support face 
being vertical to the stopper face and opposed to 
the faces of the paper slips taken in through the 
inlet; 

two shafts parallel with each other and parallel with 
the stopper face near the inlet of the storage cham- 
ber; 

a plurality of first rotors being attached to one of the 
two shafts, which will be hereinafter referred to as 
the first shaft, and rotating together with the first 
shaft; 

second rotors being attached to the other of the two 
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shafts, which will be hereinafter referred to as the 
second shaft, and rotating together with the second 
shaft; 

a taking-in drive mechanism for rotating the first 
and second shafts so that the paper slips caught in 
the space between the first and second rotors can 
be fed in a direction of the stopper face of the stor- 
age chamber; 

a third shaft being placed on the opposite side to 
the paper slip support face with the paper slips fed 
into the storage chamber by rotation of the first and 
second rotors as the center, the third shaft being 
parallel with the first and second shafts; 
a runner being attached to the third shaft and hav- 
ing a plurality of flexible blades extending radially 
from the third shaft; and 

a pushing drive mechanism for rotating the third 
shaft. 

In such a paper slip storage unit when a trans- 
ported paper slip is caught in the space between the 
first and second rotors, it is sent through the inlet to the 
storage chamber. A plurality of paper slips entering the 
storage chamber come in contact with the stopper face 
of the storage chamber and are aligned in the transport 
direction. Also, the paper slips entering the storage 
chamber are pushed in the direction of the paper slip 
support face by the pushing runners. Therefore, the 
paper slips entering the storage chamber are pushed in 
sequence in the direction of the paper slip support face, 
so that the storage density can be raised. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a bill storage unit of one 
embodiment according to the invention; 
Figure 2 is a sectional view taken on line ll-ll in Fig- 
ure 1; 

Figure 3 is a sectional view taken on line Ill-Ill in 
Figure 1 ; 

Figure 4 is a sectional view of the bill storage unit of 
the embodiment according to the invention while 
bills are taken into the unit; 

Figure 5 is a sectional view of the bill storage unit of 
another embodiment according to the invention; 
and 

Figure 6 is a sectional view of the bill storage unit of 
still another embodiment according to the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Referring now to the accompanying drawings, there 
is shown one embodiment of a paper slip storage unit 
according to the invention. 

The paper slip storage unit of the embodiment, 
which is a bill storage unit, is placed at one end of a 
pachinko (Japanese pinball) machine island, for exam- 
ple. Bills input to a pachinko ball lending machine in the 
pachinko machine island are transported by transport 



means in the pachinko machine island to the storage 
unit. 

As shown in Figures 1-3, the bill storage unit of the 
embodiment comprises a storage chamber 10 for stor- 
5 ing bills S, taking-in runners (first rotors) 20 and taking- 
in rollers (second rotors) 30 and 40 for taking bills S into 
the storage chamber 10. and pushing runners 50 and 
60 for pushing the taken-in bills S deep into the storage 
chamber 10. 

io As shown in Figure 3, the storage chamber 10 has 
a side board 1 1 having an inner face serving as a paper 
slip support face, a top board 12, and a bottom board 13 
having an inner face serving as a stopper face, and 
these boards 11, 12, and 13 define a storage space 

is shaped like a rectangular parallelepiped capable of stor- 
ing a plurality of bills S. The top board 12 is formed with 
an inlet 14 for taking bills S into the storage space. As 
shown in Figure 2, each bill S is fed vertically from 
above through the inlet 14 into the storage chamber 10 

20 with short sides of the bill oriented in the vertical direc- 
tion and long sides oriented in the horizontal direction. 

Two shafts 21 and 31 parallel with the long sides of 
bills S fed vertically from above are provided near the 
inlet 14 of the storage chamber 10. One of the two 

25 shafts 21 and 31 , which will be hereinafter referred to as 
a first shaft. 21 , is provided with two taking-in runners 20 
and 20. The taking-in runner 20 has cylindrical shaft 
attachment parts 22 attached to the first shaft 21 and a 
plurality of blades 23, 23, ... extending radially from the 

30 shaft attachment parts 22. For example, the blade 23 is 
formed of a material which is flexible and has a large 
friction coefficient against the bill, such as urethane rub- 
ber. 

As shown in Figure 1, the other shaft 31, which will 

35 be hereinafter referred to as a second shaft, is provided 
with two first taking-in rollers 30 and 30 and one second 
taking-in roller 40. The second taking-in roller 40 is 
located almost at the center of the second shaft 31 in a 
shaft extending direction. The first taking-in rollers 30 

40 and 30 are located on the sides of one end and an 
opposite end of the second shaft 31, with the second 
taking-in roller 40 as the center. 

The taking-in runners 20 are attached to the first 
shaft 21 so that they are placed in different positions 

45 from the first taking-in rollers 30 and the second taking- 
in roller 40 in the direction in which the shafts 21 and 31 
extend. The first taking-in roller 30 has the same radius 
as the second taking-in roller 40. The sum of the radius 
of each taking-in runner 20 disposed on the first shaft 

so 21 and that of the the f irst taking-in rollers 30 or the sec- 
ond taking-in roller 40 disposed on the second shaft 31 
is larger than the spacing between the first shaft 21 and 
the second shaft 31. Therefore, if bills are caught in the 
space between the taking-in runners 20 and the the first 

55 taking-in rollers 30 and the second taking-in roller 40. 
they are bent in a wavy form. 

The first shaft 21 is provided at one end with a first 
gear 24. The second shaft 31 is provided at one end 
with a second gear 34 meshing with the first gear 24. A 
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drive gear 71 rotated by a drive source 70 also meshes 
with the first gear 24. Thus, as the drive gear 71 rotates, 
the first gear 24 and the second gear 34 also rotate, 
turning the first shaft 21 and the second shaft 31. 
Resultantly, the taking-in runners 20 and the first taking- 
in rollers 30 and the second taking-in roller 40 also 
rotate. However, since the second gear 34 meshes with 
the first gear 24 and rotates in an opposite direction to 
the rotation of the f irst gear 24, the taking-in runners 20 
attached to the first shaft 21 and the first taking-in rollers 
30 and the second taking-in roller 40 attached to the 
second shaft 31 rotate in opposite directions. 

In the storage chamber 10. a third shaft 51 and a 
fourth shaft 61 are provided in parallel with the second 
shaft 31 just below the second shaft 31, as shown in 
Figure 3. The third shaft 51 is provided with the first 
pushing runner 50 and the fourth shaft 61 is provided 
with the second pushing runner 60. The pushing runner 
50, 60 has a cylindrical shaft attachment part 52, 62 
attached to the shaft 51. 61 respectively and a plurality 
of blades 53, 63 extending radially from the shaft attach- 
ment part 52, 62. The blades 53 and 63 are formed of a 
material which is flexible and has a small friction of coef- 
ficient against bills, such as plastic films. The radius of 
the first pushing runner 50 is almost equal to the dis- 
tance from the third shaft 51 to which the first pushing 
runner 50 is attached to the side board 1 1 of the storage 
chamber 10. The radius of the second pushing runner 
60 is slightly shorter than that of the first pushing runner 
50. Here, the radius of the first pushing runner 50 is 
made greater than that of the second pushing runner 
60, but the radius of the second pushing runner 60 may 
be made greater than that of the first pushing runner 50 
depending on the bill condition. 

Driven pulleys 54 and 64 are attached to the shaft 
attachment parts 52 and 62 of the pushing runners 50 
and 60, respectively, so as to be adjacent thereto. The 
driven pulleys 54 and 64 of the pushing runners 50 and 
60 are located just below the first taking-in rollers 30 dis- 
posed on the second shaft 31. An endless belt 80 is 
placed on the driven pulleys 54 and 64 of the pushing 
runners 50 and 60 and the first taking-in roller 30. A ten- 
sion pulley 81 circumscribes the endless belt 80 to raise 
contact pressure between the driven pulley 54 of the 
first pushing runner 50 and the endless belt 80. There- 
fore, as the first taking-in roller 30 rotates, the pushing 
runners 50 and 60 also rotate in the same direction as 
the first taking-in roller 30 . 

As shown in Figure 2, a driven pulley 44 is attached 
to the fourth shaft 61 at a position just below the second 
taking-in roller 40. An endless belt 82 is placed on the 
driven pulley 44 and the second taking-in roller 40. 
Therefore, as the second taking-in roller 40 rotates, the 
driven pulley 44 also rotates in the same direction as the 
second taking-in roller 40. 

Next, the operation of the bill storage unit of the 
embodiment will be discussed. 

When the drive source 70 drives, the drive gear 71 , 
the first gear 24, and the second gear 34 rotate, turning 



the taking-in runners 20, the first taking-in rollers 30, 
and the second taking-in roller 40. As the first taking-in 
rollers 30 rotate, the first pushing runner 50 and the sec- 
ond pushing runner 60 also rotate. 

5 Thus, when the runners 20, 50, and 60 and the tak- 

ing-in rollers 30 and 40 rotate, if a bill S is transported to 
the space between the taking-in runners 20. 20 and the 
taking-in rollers 30, 30. 40 vertically from above, it is 
caught in the space between the taking-in runners 20. 

io 20 and the taking-in rollers 30, 30, 40 and is bent in a 
wavy form in its long side direction, as shown in Figure 
1. Thus, when a plurality of bills are transported while 
overlapping, the intimate contact force between the 
overlapped bills is lowered significantly and the bills 

75 easily slide with respect to each other. 

Resultantly, for example, if two bills are transported 
while slightly shifted in their short side direction, when 
one of the bills first comes in contact with the inner face 
(stopper face) of the bottom board 13 of the bill storage 

20 chamber 10, the other bill slides in relation to the one bill 
until it comes in contact with the bottom board 13 of the 
storage chamber 10, and the shift of the other bill from 
the one bill in the short side direction disappears. At this 
time, unlike the embodiment, if the mutual intimate con- 

25 tact force between the two bills is not lowered, the one 
bill first coming in contact with the bottom board 13 of 
the storage chamber 10 is pushed in the short side 
direction by the other bill, and becomes wrinkled, etc. If 
bills are wrinkled, when a plurality of bills are piled up, 

so the bill piling density decreases and when the bills in the 
storage chamber 10 are again transported later, a paper 
jam wilt also be caused. 

If three bills are transported while overlapping, as 
shown in Figure 2, the bill coming in contact with the 

35 taking-in runner 20 and the bill coming in contact with 
the taking-in roller 30 are taken into the storage cham- 
ber 10 and then the bill sandwiched between the two 
bills is taken in after the bills at both sides are taken in, 
as shown in Figure 4. 

40 The bills S taken into the storage chamber 10 are 
pushed to the side of the side board 1 1 of the storage 
chamber 10 in sequence by the pushing rollers 50 and 
60. As a result, the bills are piled up in intimate contact 
with each other in the horizontal direction. Therefore, 

45 they can be stored in a good condition in which wrinkles 
or the like are unlikely to occur, and the bill storage den- 
sity can be increased. As shown in Figure 5, if an outlet 
1 5 is made in the bottom board 13 of the storage cham- 
ber 10 and the storage chamber 10 is used as a tempo- 

so rary storage chamber, the bills S pushed by the pushing 
runners 50 and 60 are discharged in sequence through 
the outlet 15. 

As shown in Figure 6, a taking-in roller 20a may be 
used in place of the taking-in runner 20 in the embodi- 

55 ment. Also in this case, the sum of the radius of the tak- 
ing-in roller 20a disposed on the first shaft 21 and that of 
the taking-in roller 30 disposed on the second shaft 31 
needs to be made larger than the spacing between the 
first shaft 21 and the second shaft 31 . 
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1 . In a paper slip transport system for storing a plural- 
ity of paper slips transported from a given direction, 
a paper slip storage unit comprising: 

a storage chamber having an inlet for taking in 
said plurality of paper slips and a stopper face 
vertical to a transport direction of the plurality of 
paper slips, sides of the paper slips taken in 
through said inlet coming in contact with the 
face; 

two shafts being parallel with each other and 
parallel with said stopper face near said inlet of 
said storage chamber; 

a plurality of first rotors being attached to one of 
said two shafts, which will be hereinafter 
referred to as said first shaft, and rotating 
together with said first shaft; 
second rotors being attached to the other of 
said two shafts, which will be hereinafter 
referred to as said second shaft, and rotating 
together with said second shaft; and 
a taking-in drive mechanism for rotating said 
first and second shafts so that the paper slips 
caught in a space between said first and sec- 
ond rotors can be fed in a direction of said stop- 
per face of said storage chamber, 
characterized in that 

said second rotors disposed on said second 
shaft differ from said first rotors disposed on 
said first shaft in position in a direction in which 
said two shafts extend, and that 
a sum of a radius of said first rotor and a radius 
of said second rotor is larger than spacing 
between said first and second shafts. 



2. 



The paper slip storage unit as claimed in claim 1 
wherein said first rotors are runners each having a 
plurality of flexible blades extending radially from 
said first shaft, and wherein 

said second rotors are cylindrical rollers with 
said second shaft as a center. 

The paper slip storage unit as claimed in claim 1 
wherein said first rotors are cylindrical rollers with 
said first shaft as a center, and wherein 

said second rotors are cylindrical rollers with 
said second shaft as a center. 



4. The paper slip storage unit as claimed in claim 1 , 2, 
or 3 wherein said storage chamber has a paper slip 
support face being vertical to said stopper face and 
opposed to paper faces of the paper slips entering 
said storage chamber, further including: 

a third shaft being placed on an opposite side 
to said paper slip support face with the paper 
- slips fed into said storage chamber by rotation 
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of said first and second rotors as a center, said 
third shaft being parallel with said first and sec- 
ond shafts; 

a pushing runner being attached to said third 
shaft and having a plurality of flexible blades 
extending radially from said third shaft; and 
a pushing drive mechanism for rotating said 
third shaft. 

In a paper slip transport system for storing a plural- 
ity of paper slips transported from a given direction, 
a paper slip storage unit comprising: 

a storage chamber having an inlet for taking in 
said plurality of paper slips, a stopper face ver- 
tical to a transport direction of the paper slips, 
which sides of the paper slips taken in through 
said inlet coming in contact with the face, and a 
paper slip support face being vertical to said 
stopper face, to which paper faces of the paper 
slips taken in through said inlet are opposed; 
two shafts parallel with each other and parallel 
with said stopper face near said inlet of said 
storage chamber; 

a plurality of first rotors being attached to one of 
said two shafts, which will be hereinafter 
referred to as said first shaft, and rotating 
together with said first shaft; 
second rotors being attached to the other of 
said two shafts, which will be hereinafter 
referred to as said second shaft, and rotating 
together with said second shaft; 
a taking-in drive mechanism for rotating said 
first and second shafts so that the paper slips 
caught in a space between said first and sec- 
ond rotors can be fed in a direction of said stop- 
per face of said storage chamber; 
a third shaft being placed on an opposite side 
to said paper slip support face with the paper 
slips fed into said storage chamber by rotation 
of said first and second rotors as a center, said 
third shaft being parallel with said first and sec- 
ond shafts; 

a runner being attached to said third shaft and . 
having a plurality of flexible blades extending 
radially from said third shaft; and 
a pushing drive mechanism for rotating said 
third shaft. 
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FIG. 5 
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